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CONTEXT 

Why Plan for Climate Change in the MAGIC Region? 

The Minuteman Advisory Group on Interlocal Coordination (MAGIC) is a regional group of 13 

municipalities,1 located northwest of Boston (Figure 1), which since 1984 has collaborated on 

issues of regional concern. The group has worked collectively to address issues related to 

transportation, economic development, conservation of natural resources, and housing.2  

Figure 1. Map of MAGIC Region 

 
Source: MAPC 

The collaborative work has strengthened the region as a whole and the towns individually, and 

reflects the assets in the region, including median household income and educational levels that 

are higher than the stateõs. In addition, the work, especially conservation activities, has reflected 

the importance of agriculture to the regionõs heritage and history. Despite these assets and 

cooperation, the region still faces a real threat from climate change. The impacts of climate 

change present risks to the social, economic, and environmental well-being of the MAGIC region.  

Threats posed by climate change ð in particular, rising temperatures and changing precipitation 

patterns ð are likely to affect how towns and their residents, natural resources, and local 

                                            
1 The group includes the towns of Acton, Bedford, Bolton, Boxborough, Carlisle, Concord, Hudson, Lexington, Lincoln, 
Littleton, Maynard, Stow, and Sudbury. 
2 MAGIC is one of eight subregional committees that MAPC works with to address local and regional issues on topics 
such as transportation, housing, environmental protection, municipal services, and public health, 
http://www.mapc.org/subregions.  

http://www.mapc.org/subregions
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economies operate in the short- and long-term.  For example, in March 2010, many MAGIC towns 

experienced extreme flooding as nearly 10 inches of rain fell over a three day period (March 

13-15) and then was followed by additional higher volume rain events.3 As a specific example, 

during this period in March, the Town of Concord recorded at total of 16 inches of rain. In the 

MAGIC region, there were significant disruptions to the transportation system as major roads like 

Route 2, 117, and 119 all were interrupted partially or wholly by flooding, liming travel options 

for motorists and other roadway users. Middlesex County as a whole experienced over $35 

million in property damages as a result of these precipitation events.4  By contrast, these same 

towns were then under a drought advisory later that year due to lower than average rainfall.5 

The conditions of 2010 and the contrasts they present are in line with the changes in precipitation 

predicted by 2030 and beyond. 

While it is essential for communities to reduce greenhouse gas emissions in order to limit the 

predicted changes in climate as much as possible, it is necessary to simultaneously build resilience 

to these changes in order to minimize social disruption and economic and environmental damage. 

Climate change planning represents an opportunity for the MAGIC region to build this necessary 

community resilience through adaptation and mitigation strategies. The planning recognizes some 

key premises:6 

1. The climate has already changed and changes will continue to occur.7  

2. Municipal representatives, staff, and residents are making major decisions today that may 

have long legacies and that can influence future vulnerabilities. 

3. Climate change will not observe political borders, so regional efforts that foster local 

action will be most effective 

4. Planning in advance can save money, while inaction now may lead to higher costs in the 

future. 

5. Planning for uncertainty and future variability can be integrated into current planning 

processes and decision-making; however, it will likely require new methods, funding, and 

tools 

6. There are many opportunities for co-benefits when planning for climate change 

adaptation and  mitigation as well as emergency preparedness 

7. One of the best predictors of resilience is the vitality of social networks and community 

cohesion.  

Planning Process  

MAGIC and the Metropolitan Area Planning Council (MAPC) initiated a planning process to assess 

vulnerabilities from the predicted impacts of climate change (i.e., changing precipitation and 

                                            
3 National Weather Service,ó Flooding in Massachusetts,ó accessed September 19, 2016. 
http://www.floodsafety.noaa.gov/states/ma-flood.shtml  
4 NOAA National Climatic Data Center, Storm Events Databased for Middlesex County, MA 1996 ð 2016, accessed 
August 27, 2016, https://www.ncdc.noaa.gov/stormevents/  
5 Town of Concord Public Works and Light Plant, ò2010 Annual Report,ó accessed September 19, 2016 
6 Based on similar principles from, San Mateo County, òClimate Action Plan: Climate Change Vulnerability 
Assessment,ó 2011 
7 Executive Office of Energy and Environmental Affairs, òMassachusetts Climate Change Adaptation Report,ó 2011 

http://www.floodsafety.noaa.gov/states/ma-flood.shtml
https://www.ncdc.noaa.gov/stormevents/
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temperatures), and to develop an action plan for implementing adaptation and mitigation 

strategies. The project was a unique opportunity to apply climate assessment and planning 

methodologies to the issues faced by inland areas (e.g., those unrelated to sea level rise) and 

provide a model for the other MAPC subregions and other areas in the Commonwealth. 

The MAGIC Climate Change plan includes three main elements: a vulnerability assessment, 

development of adaptation and mitigation strategies, and stakeholder and community 

engagement. The results of the process will guide MAGIC in taking regional action and help towns 

in the region integrate climate change considerations into their local policies, regulations, 

incentives, and projects. The process will also strengthen networks among stakeholders from 

various sectors - including the built environment, natural resources, clean energy, public health, 

and government - in order to share knowledge and build a base of support for further action. 

Developing a Vulnerability Assessment  

A climate change vulnerability assessment is a process to determine the degree to which systems, 

sectors, or populations are susceptible to and unable to respond to predicted climate change 

impacts. The assessment provides the best available information about the predicted changes and 

their likely impacts, which is essential in order to understand where and how to take action (e.g., 

protect, accommodate, and retreat). The assessment informs actions in two ways. It identifies 

specific elements that are likely to be impacted, integrating anecdotes and experiences with data 

and research to explicitly identify vulnerabilities. And it provides an overview of connections and 

relationships between different vulnerabilities that allows for prioritization and a systems 

approach for response strategies. 

The vulnerability assessment includes three primary components: 

¶ Exposure is a determination of whether a specific changing climate condition or impact 

will be experienced.  

¶ Sensitivity is the degree to which the system, sectors, or populations would be impaired 

by the impact if it were exposed.  

¶ Adaptive capacity is the ability of the system, sectors, or populations to change in order 

to maintain its primary functions even as it is exposed to an impact.  

Exploring each provides a more holistic understanding of how vulnerable a particular item may 

be. For example, if a historic building is likely to be flooded (exposure) and is built from older 

materials that are easily damaged (sensitivity) and has limited financial support for flood 

proofing (adaptive capacity), it could be assessed as highly vulnerable. Conversely, if flood 

proofing or protection measures are already in place, the building would have a greater existing 

adaptive capacity that would lower its vulnerability assessment. These concepts are described in 

more detail in the Vulnerability Assessment section. 
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This assessment specifically looks at the impacts faced by the MAGIC region. It examines how 

these impacts are shared across jurisdictional lines and how they differ between towns. Based on 

data and feedback collected through the process, the following focus areas were identified for 

this vulnerability assessment: 

1. Terrestrial Habitats and Species 

2. Aquatic Habitats and Species 

3. Drinking Water Infrastructure 

4. Stormwater Infrastructure 

5. Wastewater Infrastructure 

6. Land Use and Buildings 

7. Transportation Infrastructure 

8. Energy Infrastructure 

9. Human Health and Welfare 

10. Outdoor Workers 

11. Agriculture 

12. Local Economy: Healthcare  

13. Local Economy: Tourism 

14. Local Government 

Identifying Adaptation and Mitigation Strategies 

Climate change mitigation and adaptation planning is a process to determine how best to 

respond to predicted climate impacts and identified vulnerabilities. The process promotes actions 

that anticipate changes and build resiliency rather than supporting reactive measures. Resiliency is 

defined as òthe capacity of a community, business, or natural environment to prevent, withstand, 

respond to, and recover from a disruptionó.8 

Developing adaptation and mitigation strategies first requires looking at existing strengths, such 

as current policies and regulations, practices, and community initiatives that bolster climate 

resiliency. It then involves evaluating how these strengths compare to the identified vulnerabilities. 

Where there are gaps, new strategies are proposed in order to protect environmental resources, 

ensure public health and safety, direct economically feasible and sustainable growth to 

appropriate locations, and reduce potential disparities. When combined, the existing strengths 

and new strategies will enhance the regionõs capacity for resiliency.  

Engaging Stakeholders for Guidance and to Build a Stronger Social Network 

The project involved collaboration with staff and representatives from MAGIC municipalities, 

including planners, conservation agents, and those serving on elected and appointed boards and 

committees (e.g., Board of Selectmen, Energy Committee, etc.). The project was also conducted in 

collaboration with local stakeholders, residents, and subject matter experts who represented 

business owners, environmental protection advocates, state agency representatives, and clean 

energy advocates, among others. The collaboration ensured that the plan was informed by a 

cross-section of perspectives.  

                                            
8 U.S. Climate Resilience Toolkit, òGlossary,ó accessed August 26, 2016, http://toolkit.climate.gov/content/glossary  

http://toolkit.climate.gov/content/glossary
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More details about specific elements of the engagement process are provided below and input 

from the process is referenced throughout the document. 

Climate Resilience Plan Working Group 

A working group was formed at the outset of the project to provide guidance on the planning 

process and the content of the plan. Members attended three working group meetings where the 

MAPC project team presented information on project progress and preliminary findings and 

discussed the challenges and assets in the MAGIC region. The working group also played an 

active role in sharing information about the project and recruiting residents to participate in a 

climate change survey for the region and to attend the Community Summit. 

A list of working group members is provided in the Appendices. 

Community Summit 

A Community Summit was held on November 19, 2015 to inform a broader set of community 

members and stakeholders of the project. The summit included presentation on climate change 

impacts that could affect the region and engaged attendees in an interactive activity in order to 

solicit feedback regarding their particular climate impact concerns. A wrap-up discussion was held 

with attendees to discuss their primary concerns regarding climate vulnerabilities and what 

planning outcomes would prove most useful to the communities.   

Materials and highlights from the summit are provided in the Appendices.  

Regional Survey 

The MAGIC Region Climate Change Adaptation & Mitigation Survey was conducted between 

January and April 2016 to offer another opportunity for resident and stakeholder feedback. The 

survey was provided online via SurveyMonkey and distributed through variety of channels, 

including MAGIC regional communications (e.g., newsletter), distribution of the link by Working 

Group members, and promotion through multiple other channels including town websites, regional 

newsletters, and community meetings. 

Nearly 300 people participated in the survey, and the majority of respondents (80 percent) 

indicated that they lived in single family homes in the MAGIC9 region. While at least one 

response was received from each town in MAGIC, two towns made up more than one-third of the 

respondents: Lincoln and Sudbury. Four towns had four or fewer responses: Carlisle, Lexington, 

Hudson, and Littleton.  

In response to question about the urgency to respond to and prepare for climate change, two-

thirds of respondents said climate change is a very urgent issue with another 20 percent believing 

it is a somewhat urgent issue. Respondents who chose òotheró provided a mixture of comments. 

                                            
9 Some of the survey questions limited respondents to one response while others allowed multiple choices. In the case 
of the multiple response questions, percentages of responses represent those that there were selected most and totals 
will not add up to 100%. 
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One commenter considered climate change an emergency, another said that they supported 

mitigation in addition to preparation and response, and several said they didnõt believe that 

climate change is man-made. When asked which climate impacts caused concern, respondents 

indicated that impacts to ecological systems was of most concern (74 percent) (Table 1). Public 

health (41 percent) had the second highest response percentage, followed by effects on 

agriculture (35 percent) and Economy and the Built Environment. Definitions are provided below 

for the impact categories. 

Table 1. Survey Climate Change Impact Categories of Concern 

Category Description 

Ecological 
systems 

Damage to protective ecological systems: drinking water quantity and 
quality, loss of habitat and green spaces, degraded waterbodies and 
recreation areas, plant and animal species changes. 

Public Health Threats to public health: respiratory, cardiovascular, allergies, and 
other illnesses (particularly of elderly, children and outdoor workers). 

Effects 
on Agriculture 

Effects on agriculture: decrease and or/changes in food production 
due to heat and drought conditions. 

Economy and 
Built 
Environment 

Damage to the economy and built environment: business closures and 
lost wages, and damages/loss of property and infrastructure 
(transportation, energy, water). 

Source: MAGIC Region Climate Change Adaptation & Mitigation Survey 

The full results from the survey, including respondentsõ comments on climate change impacts and 

potential resiliency actions, are included in the Appendices. 

MAGIC Regional Council  

Climate change was identified as the number one priority for regional action by the regional 

council that directs MAGIC. Consequently, the council was frequently informed about the status 

and findings of the project through presentations, sharing materials that went to the working 

group, and discussions about specific vulnerabilities and response strategies. The work also 

included a discussion at MAGICõs annual legislative breakfast, during which MAPC and partners 

gave a brief presentation on the plan and invited the elected officials and other participants to 

give their input.  
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Starting Points for the Region 

The following four recommended actions are ones the MAGIC region can begin to implement now 

to bolster regional and municipal climate resilience. These recommended actions were identified 

through the feedback received from stakeholders during the planning process, and are informed 

by the vulnerability assessment findings. Recommended climate actions propose areas for initial 

coordination toward regional climate resilience, and they leverage and build on municipal 

initiatives and efforts already in place. The four actions are discussed in greater detail in the 

Adaptation and Mitigation Strategies section, and are presented alongside a broader range of 

strategies that MAGIC municipalities are encouraged to implement as the region advances a 

climate resilience strategy.  

Recommended Action Desired Outcome 

A. Designate Municipal 
Climate Leads and 
Establish a MAGIC 
Climate Sub-Committee 

A network of municipal stewards that lead local climate resiliency 
efforts and hold towns responsible in their decision-making as it relates 
to local and regional action to prepare for climate change. In addition, 
a formal body, recognized by MAGIC, that acts as peer exchange 
network and an advisory group for regional advocacy on state and 
federal legislation that affect climate change resiliency. 

B. Engage in Regional 
Green and Clean 
Infrastructure Planning 

A 13-town action plan for preservation and protection of natural 
resources, with a specific focus on open space and water resources and 
clean energy infrastructure. The plan would serve as a recommended 
investment plan for land protection and clean energy investments at the 
local level in service of regional climate change resiliency. 

C. Prioritize Active 
Transportation 
Investments 

Adoption of standard active transportation policy and performance 
targets for the region that produce reduction in GHG emissions and 
increase redundancy of existing personal motor vehicle infrastructure.  

D. Build and Bolster 
Community-Level Climate 
Resiliency 

Residents, regardless of income, background, or ability, have the 
capacity to meet their needs and assist neighbors prior, during, and 
after climate change-induced weather events. Although this work with 
begin through community organizations, its purpose would be to enhance 
informal neighbor-to-neighbor social connections that can be activated 
in the event of anticipated climate change impacts. 
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DOCUMENT GUIDE 
 

The MAGIC Climate Resiliency Plan has three main components:  
 

¶ Vulnerability Assessment: provides background on the MAGIC region, the projected effects 
of climate change on the region, and how various sectors, systems, and population could be 
affected. It is intended to give context for the proposed impacts and the ability to identify if, 
where, and how the region and specific municipalities could be impacted.  

Municipal and civic leaders and groups should scan the assessment and determine where there 
is opportunity to partner on issues (e.g.,  transportation infrastructure, protection of aquatic 
resources) and where a more local approach is needed (e.g., drinking water infrastructure, 
municipal light plant).   

¶ Adaptation and Mitigation Strategies: provides a catalogue of strategies that respond to the 
identified vulnerabilities. The strategies are not intended to be a one-to-one match of the 
various sectors, systems, and population called out in the vulnerability assessment. Instead this 
section offers strategies that address multiple vulnerabilities at once. Tree planting programs 
are an example. They are an intervention that addresses issues related to precipitation, 
temperature, and air quality all at once. The Adaptation and Mitigation Strategies section 
also recognizes that many great interventions and response strategies are in place. It 
identifies where there is potential to enhance and scale existing efforts and where there are 
opportunities to address gaps.  

Municipal and civic leaders and groups should use this section to see how their current efforts 
can be strengthened (e.g., low impact development regulations, clean energy investments) and 
to see what new strategies are necessary to prepare for the effects of Climate Change (e.g., 
cooling centers, removal of impervious surfaces). 

¶ Appendices: There is information and reference materials not included in the Vulnerability 
Assessment and the Adaptation and Mitigation Strategies. However, this content offers 
important information about the process and the plan itself. The appendices are repository for 
the additional information and materials and is a resource for those looking to learn more 
about climate change planning in the MAGIC region.  

 

 

 

 

 



Working Draft V2.0  8 
 

  



Working Draft V2.0  9 
 

 

 

  

MAGIC 

Climate 

Change 

Resilience  

Plan : 

  
Regional Profile  

 



Working Draft V2.0  10 
 

REGIONAL PROFILE 
The Minuteman Advisory Group on Interlocal Coordination (MAGIC) is a regional group of 13 

towns, located northwest of Boston, which since 1984 has collaborated on issues of regional 

concern. The group includes the towns of Acton, Bedford, Bolton, Boxborough, Carlisle, Concord, 

Hudson, Lexington, Lincoln, Littleton, Maynard, Stow, and Sudbury.  

Figure 2. MAGIC Towns by Population 

 
Source: MAPC 

The following section provides a brief overview of geographic, natural and built environment, 

social, economic, and governance characteristics in the MAGIC region. The profile sets the context 

for the climate change vulnerability assessment and for developing mitigation and response 

strategies. Information and data in this section are referenced and expanded on in other sections 

of the report, in particular the specific vulnerability assessments.  

Local Government 

The executive branch of each MAGIC town is an elected Board of Selectmen (BOS) and a Town 

Manager or Administrator who is appointed by the board. MAGIC BOS have either three or five 

selectmen who are responsible for setting policy and appointing members to unelected boards 

and committees. Some also have the power to approve or veto Town Manager appointments and 

municipal contracts. Typically, the Town Manager or Administrator is the chief administrative 

officer and appoints department heads and other employees, prepares budgets, awards 
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contracts, oversees administration, negotiates with unions, and is a voting member of the school 

committee on union contracts.  

Legislative decision-making occurs through Town Meetings. In MAGIC, all towns but one operate 

with an Open Town Meeting, where any voter may attend and vote on legislative matters. 

Lexington holds a Representative Town Meeting, where voters elect a limited number of 

legislative representatives to vote on town legislative matters.10   

Demographics 

MAGICõs population has grown slowly over the recent 10 to 15 years, resulting in larger 

populations of older adults and a more ethnically diverse population. According to the 2010 US 

Census, the MAGIC region is estimated to have 167,755 residents (Figure 2). Between 2000 and 

2010, the MAGIC region grew by nearly four percent compared to three percent growth in the 

MAPC region. The average age of MAGIC residents has gradually increased during this 

timeframe.  

MAPCõs Stronger Region population projections show that older adults will account for over 23 

percent of the population by 2030.11 MAGIC is mostly white, but in recent years populations of 

color have increased about 74 percent and the number of Hispanic residents has increased by 

about 52 percent. Asian Americans, Hispanics, and African Americans account from 9.7 percent, 

2.8 percent, and 1.5 percent, respectively, of people of color. Other than English, the five most 

common languages are Chinese, Spanish, Portuguese, French, and Korean.  

Health Status 

Health data from 2008 and 2012 suggest that MAGIC residents are generally healthier when 

compared to Massachusetts residents. MAGIC hospitalizations for hypertension, asthma, diabetes, 

and mental health were less than on the state level. Mental health hospitalizations in the region 

closely mirror state prevalence rates. It is worth noting that the prevalence of diabetes 

hospitalizations were higher within the southern and western areas12 of MAGIC. Similarly, asthma 

hospitalizations were more prevalent in the western part of the region.13 Mental health 

hospitalizations were more prevalent in the southern and northern parts14 of the region as a 

whole.   

Vulnerable Population Groups  

Vulnerable populations groups are those that may already experience a disparity and those who 

may be more susceptible to societal and environmental changes. Limited financial resources, weak 

social networks, existing health conditions, historic or geographic factors, and more can 

compromise a personõs or familyõs ability to recover from disasters. Similarly, populations 

including minorities, foreign-born, the very young, older adults, people who are disabled, and 

                                            
10 Massachusetts Municipal Association, òMunicipal Forms of Government,ó accessed on August 18, 2016, 
http://www.massmanagers.org/sites/mmma/files/file/file/mma_form-of-gov3.pdf; Massachusetts Municipal 
Association, òForms of Local Government, Commonwealth of Massachusetts,ó accessed on August 18, 2016, 
https://www.mma.org/resources-mainmenu-182/doc_view/29-forms-of-local-government-in-massachusetts 
11 MAPC population projections, stronger region 
12 Sudbury and Maynard (South Quadrant), and Stow, Hudson and Bolton (West Quadrant) 
13 Stow, Hudson and Bolton (West Quadrant) 
14 Sudbury and Maynard (South Quadrant) and Littleton, Boxborough, Acton, and Carlisle (North Quadrant) 

http://www.massmanagers.org/sites/mmma/files/file/file/mma_form-of-gov3.pdf
https://www.mma.org/resources-mainmenu-182/doc_view/29-forms-of-local-government-in-massachusetts
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those that are socially isolated can be more susceptible to new exposures (e.g., worse air quality) 

due to communication and transportation barriers.  

Population groups in MAGIC that are most vulnerable to climate change include its growing 

numbers of older adults, those living alone, residents with limited English, those with chronic health 

conditions, and those with lower or fixed incomes. Compared with state averages, Maynardõs 

population has a greater percentage of its people living alone (one person households) and 

Hudson has a higher number of residents who are linguistically isolated. These populations may 

be less apt or have less resources to change practices and understand projected future conditions. 

Outdoor workers in agricultural, construction, landscaping, or recreational (i.e. golf course) 

industries will be at greater risk of climate impacts such as increased heat, vector-borne diseases, 

and industry volatility. Though it is difficult to precisely count, around 4,000 employees in MAGIC 

work in primarily outdoor industries.   

Economy  

MAGIC is an affluent region of Massachusetts, with an estimated median annual household income 

above $100,000 in most of towns, compared to the stateõs estimated median of $67,846.15 

Although the annual median income in Maynard and Hudson are lower than other MAGIC 

municipalities, the median incomes in these towns ($74,000) are still higher than the stateõs. Less 

than five percent of the residents in MAGIC live below the poverty line, while it is estimated that 

stateõs average is 11 percent. Further, the MAGIC region is well-educated, with over 67 percent 

holding at least a bachelorõs degree and nearly five percent holding masterõs degrees. This is 

higher than the stateõs estimated averages of approximately 40 percent and three percent, 

respectively.16  

Professional and business services, education, and health services represent the largest regional 

employment sectors, constituting approximately half of the employment (Figure 3). In MAGIC, 

some of the largest employers within these sectors are The Mitre Corporation, a technology and 

security corporation in Bedford; and Emerson Hospital in Concord.  

                                            
15 American Community Survey, 5-year estimates, 2010-2014 
16 ACS 2010-2014 
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Figure 3. MAGIC Employment by Industry, 2015 

 
Source: EOWLD, ES-202 

Agriculture is a defining part of MAGICõs history and heritage, and an important part of the local 

economy. There are more than 250 farms in operation in the region, cultivating nearly 8,000 

acres (Figure 4, Figure 5). An estimated 633 acres are permanently protected for agricultural 

uses. The majority of farms are under 50 acres and mostly raise and cultivate vegetables, 

livestock, and orchards. Approximately 450 people are employed by MAGICõs farms. The region 

has several non-profit farms that provide educational and community programming in addition to 

producing food and several farms that have been in operation for several generations. Local 

products are made available in the region at farmers markets and farm stands and through 

CSAs, farm to school programs, and agri-tourism. 
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 Figure 4. Number of Farms in MAGIC Towns  Figure 5. Number of farms and their primary 
activities/products 

 
Source: USDA 2007 Agriculture Census 

 
Source: USDA 2007 Agricultural Census 

   

Natural Resources  

The MAGIC region is rich with water resources and overlaps six major watersheds, with the 

majority (approximately 70 percent) of the region part of the Sudbury, Assabet, Concord 

(SuAsCo) River basin. The SuAsCo Watershed is an important regional water supply and an 

ecologically important regional watershed that includes segments that are federally-designated 

Wild and Scenic Rivers. The SuAsCo Watershed also supports two river-dependent wildlife 

refuge, and is the home of the wild, native Eastern Brook Trout and other cold-water fisheries.17  

Nearly one-third (39,650 acres) of land in MAGIC is in conservation. This land includes properties 

protected to preserve the areaõs rural character and agricultural uses, conserved land to 

safeguard ecological resources, and open spaces meant to provide recreational opportunities. In 

addition to locally protected open spaces, there are a number of federal and state natural 

resource areas in the region.  

The two federal wildlife refuges are the Great Meadows and Assabet River National Wildlife 

Refuges. The Great Meadows NWR includes freshwater wetlands along the Concord and 

Sudbury Rivers in Sudbury, Lincoln, Concord, Carlisle, and Bedford. The Assabet River NWR 

includes wetlands and forested land in Sudbury, Stow, Maynard, and Hudson. The MAGIC region 

is also home to the Minute Man National Historical Park, which includes 970 acres of protected 

land across the towns of Lexington, Lincoln, and Concord.  

State lands in the region include the Walden Pond State Reservation, Great Brook Farm State 

Park, and Delaney Wildlife Management Area, among others, which represent preservation of 

past uses (e.g., farming) and protection of terrestrial and aquatic species and habitats.18 

                                            
17 See K: Hudson SuAsCo 2013 SWMI Grant FINAL 
18 USDA Forest Service, òAn Assessment of the Forest Resources of Massachusetts,ó 2010. 
http://www.mass.gov/eea/docs/dcr/stewardship/forestry/assessment-of-forest-resources.pdf  
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Built Environment 

The towns in the MAGIC region are characterized as either Maturing or Developing Suburbs, 

according to MAPCõs categories of community types developed for the MetroFuture Regional Plan 

(Table 2). Maturing suburbs are municipalities with moderate-density residential communities and 

a dwindling supply of vacant developable land. Developing Suburbs are less-developed 

municipalities with large expanses of vacant developable land which have recently experienced 

high rates of growth, primarily through the development of large lot single-family homes.19   

Table 2. MAGIC Towns Community Types20 

Town Community Type Sub-Type 

Acton Maturing Suburbs Established Suburbs  

Bedford Maturing Suburbs Established Suburbs  

Bolton Developing Suburbs Country Suburbs 

Boxborough Developing Suburbs Country Suburbs 

Carlisle Developing Suburbs Country Suburbs 

Concord Maturing Suburbs Established Suburbs  

Hudson Developing Suburbs Maturing New England Towns 

Lexington Maturing Suburbs Established Suburbs  

Lincoln Maturing Suburbs Established Suburbs  

Littleton Developing Suburbs Maturing New England Towns 

Maynard Maturing Suburbs Mature Suburban Towns 

Stow Developing Suburbs Country Suburbs 

Sudbury Maturing Suburbs Established Suburbs  

Source: MAPC 

MAGIC has a history of working collaboratively on efforts to manage growth and development 

across the region, focusing on addressing conflicting and compatible land uses. Teardowns in 

MAGIC are a particular issue, where culturally- or historically-significant homes are demolished 

and new, large homes are built in their place.     

Transportation 

The region is served by two major highway routes: Interstate 495, traveling north-south through 

the western portion of the region, and MA Route 2, travelling east-west through the center of 

MAGIC. The region is served by public transit provided by the Massachusetts Bay Transit 

Authority (MBTA), specifically the Fitchburg Commuter Rail line, which runs service between Boston 

and Fitchburg, stopping in Littleton, South Acton, West Concord, Concord, and Lincoln. According 

to the 2010 US Census, it is estimated that an average of 85 percent of MAGIC residents 

commute to work by car (with approximately 95 percent of households owning at least one car), 

and 3.5 percent of commuters use public. The region is also served by a transportation 

management association (TMA), Crosstown Connect, which coordinates a number of local transit 

                                            
19 For more information, please see MetroFuture, Making a Greater Boston Region, 
http://www.mapc.org/sites/default/files/MetroFuture_Goals_and_Objectives_1_Dec_2008.pdf  
20 More details, a map, and municipal classifications according to community type can be found here: 
http://www.mapc.org/sites/default/files/Massachusetts_Community_Types_-_July_2008.pdf  

http://www.mapc.org/sites/default/files/MetroFuture_Goals_and_Objectives_1_Dec_2008.pdf
http://www.mapc.org/sites/default/files/Massachusetts_Community_Types_-_July_2008.pdf
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options, including Cross-Acton Transit in Acton, the MinuteVan Dial-a-Ride service, and council on 

aging (COA) shuttles in Acton, Boxborough, Littleton, and Maynard.  

 

 

 

 

Sources: John Boyd, OARS; Town of Hudson website; Cucurbit Farm, Thomas Cooper 
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A Perspective on Sustainable Growth 

During the planning process in MAGIC, a perspective on the growth and development was offered for 
consideration by the working group. The perspective was intended to elevate how growth and 
development places greater burden on human, ecological, social, and municipal systems. It was also meant 
to place growth in the context of regional needs and the changes that are expected to accompany a 
changing climate. The perspective is offered below. 
 

òWhile formally addressing growth is outside the scope of this [working] group's scope, we felt it 
important to recognize growth as an issue and to define what we mean by òsustainable growthó. 
Unsustainable building in one town has a regional impact on other towns. We cannot currently dictate 
growth limits at the region level, but we can raise awareness about the impacts on natural resources, 
in the hopes that more sustainable planning can be achieved on a voluntary basis. 
 
The natural eco-system, like any system, has limits. To achieve sustainability, we must respect natural 
limits and constrain construction so that growth is "sustainable". In this plan, we refer to this as 
"sustainable growth." We believe that "sustainability" includes respecting the rights of nature, 
including the rights of human beings as part of the eco-system. As such, we believe that "sustainable 
growth" must include basic, healthy, and truly affordable food and housing for all, which is, at the 
same time, economically viable.  
  
To live within a framework of sustainability, we are developing a regional understanding of the 
factors which contribute to the limits of nature. We are developing an understanding of what 
percentage of each town's land must be preserved for things like water recharge, tree carbon sink, 
and food security, to be able to achieve sustainability regionally. We are developing an 
understanding of the limits on water capacity. We are developing an understanding of housing needs 
that are not being met. As we do this, we will need towns to help us understand specifics for each 
town. 
 
With this understanding, we will prepare recommendations for towns to help achieve sustainability at 
the municipal level, and to help towns be "good neighbors" in a regional community by doing what 
they can to minimize negative impacts of unsustainable growth on neighboring towns. We can help 
towns develop plans that provide for the needs of the community while simultaneously preventing 
land-use policies which result in unsustainable building. Some communities may have already zoned to 
a level that is impossible to support. We urge those towns to modify land use policies, as soon as 
possible, to minimize unsustainable growth. In this plan, we hope to provide specific suggestions on 
how to do that.ó 
 
The views expressed are those of the author(s) and are not intended reflect the views of the towns in the MAGIC 
Subregion, municipal and community representatives to the MAGIC Subregional Council, and the Metropolitan Area 
Planning Council. 
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CLIMATE CHANGE PROJECTIONS AND IMPACTS TO MAGIC REGION 
This section provides a background on climate change modelling and existing resources for 

Massachusetts that are relevant to MAGIC and describes climate change information included in 

the vulnerability assessment. It presents an overview and projections for two changes in the 

climate ñ temperature and precipitation ñ and the potential effects of these changes.  

Climate Change to Date 

The world has experienced increases in annual average temperatures, altered precipitation 

patterns, and sea level rise over the past century. Temperatures have increased an average of 

1.4°F since the 1880s, with two-thirds of the warming having occurred since 1975.21  More 

precipitation is falling now that it did a century ago. In that time period, precipitation has grown 

by five percent in the US and two percent worldwide.22 Since 2000, Massachusetts has exceeded 

the 20th century average for rainfall 13 times. Three of those times, the state exceeded the 

average by 10 inches or more of rain.23  

While not directly applicable to MAGIC, sea level has been rising globally an average of nearly 

an inch per decade. The US coastline has registered increases of nearly eight inches since 196024 

and Massachusetts has seen a sea level rate of approximately 10 inches per decade. These 

changes are altering the length and timing of seasons, natural ecosystems and communities, and 

operations within the economy. 

These trends ð warmer temperatures and altered precipitation patterns ð are expected to 

continue into the future, and the rate of change is expected to increase. Given this, itõs important 

to explore how these trends may play out and how specifically they will impact the MAGIC 

region. 

Climate Change Modelling 

Predicting future climate conditions is a very complex undertaking based on a number of 

interacting models and assumptions. Because the way humans behave now will influence the 

climate in coming decades, there is no single set of climate predictions. Instead, climate scientists 

publish a series of projections for changes in global temperature or precipitation based on a set 

of possible actions humans might take over coming decades. In calculating these projections, 

scientists begin with a set of assumptions such as total amount of energy people will use and the 

mixture of renewable energy and fossil fuels that people will use. These assumptions are fed into 

Integrated Assessment Models25 to create Greenhouse Gas (GHG) emissions scenarios, or 

                                            
21 NASA  Earth Observatory, òWorld of Change: Global Temperatures,ó 
http://earthobservatory.nasa.gov/Features/WorldOfChange/decadaltemp.php , accessed September 11, 2016 
22 EPA, òClimate Change Indicators: U.S. and Global Precipitation: U.S. and Global Precipitation,ó 
https://www.epa.gov/climate-indicators/climate-change-indicators-us-and-global-precipitation, accessed September 
11, 2016 
23 NOAA, òClimate at a Glanceó, https://www.ncdc.noaa.gov/cag/time-series/us/19/0/pcp/12/12/1895 -
2016?base_prd=true&firstbaseyear=1901&lastbaseyear=2000&trend=true&trend_base=10&firsttrendyear=189
5&lasttrendyear=2016, accessed January 2016.  
24 EPA, òClimate Change Indicators: U.S. and Global Precipitation: Sea Level,ó https://www.epa.gov/climate-
indicators/climate-change-indicators-us-and-global-precipitation, accessed September 11, 2016 
25 òIn assessment of climate change, integrated assessment refers to that activity that considers the social and 
economic factors that drive the emission of greenhouse gases, the biogeochemical cycles and atmospheric chemistry 

 

http://earthobservatory.nasa.gov/Features/WorldOfChange/decadaltemp.php
https://www.epa.gov/climate-indicators/climate-change-indicators-us-and-global-precipitation
https://www.ncdc.noaa.gov/cag/time-series/us/19/0/pcp/12/12/1895-2016?base_prd=true&firstbaseyear=1901&lastbaseyear=2000&trend=true&trend_base=10&firsttrendyear=1895&lasttrendyear=2016
https://www.ncdc.noaa.gov/cag/time-series/us/19/0/pcp/12/12/1895-2016?base_prd=true&firstbaseyear=1901&lastbaseyear=2000&trend=true&trend_base=10&firsttrendyear=1895&lasttrendyear=2016
https://www.ncdc.noaa.gov/cag/time-series/us/19/0/pcp/12/12/1895-2016?base_prd=true&firstbaseyear=1901&lastbaseyear=2000&trend=true&trend_base=10&firsttrendyear=1895&lasttrendyear=2016
https://www.epa.gov/climate-indicators/climate-change-indicators-us-and-global-precipitation
https://www.epa.gov/climate-indicators/climate-change-indicators-us-and-global-precipitation
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estimates of the amount of GHGs that may be introduced into the atmosphere over time.26 GHGs 

include carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), and fluorinated gases.27 

The Intergovernmental Panel on Climate Change (IPCC), the leading international body for the 

assessment of global climate change, recently released a report outlining a series of four GHG 

emissions scenarios, which they term òRelative Concentration Pathways,ó or RCPs. GHG modelling 

indicates that if people do not adopt policy changes to reduce emissions, continue to have a high 

population growth, and continue to rely heavily on fossil fuels, this would lead to a òHigh 

Emissionsó scenario (high emissions, RCP 8.5, Table 3).28 If people instead meet ambitious targets 

to lower fossil fuel consumption, increase renewable energy use, and maintain a lower population 

worldwide, G2G emissions could be much lower (RCP 2.6). The climate projections referred to in 

this report are generally based on the GHG emissions scenarios outlined by the IPCC. 

Table 3. Greenhouse gas scenarios for IPCC climate modelling. 

Emissions 

Scenario 

Scenario 

Name 

Potential Policy 

Changes 

Assumptions about 

Human Activity 

GHG Conditions by 

2100 

High RCP 8.5 
No policy changes 
to reduce emissions 
 

Low rate of renewable 
energy use 

3 x todayõs CO2 
emissions 

World population of 12 
billion 

Increased methane 
emissions 

High 
Intermediate 

RCP 6 

Some energy 
efficient 
technologies 
adopted and 
encouraged 

Continued reliance on fossil 
fuels 

CO2 emissions peak in 
2060, then decline 

Increased use of croplands 

Stable methane emissions Decreased use of 
grasslands 

Low 
Intermediate 

RCP 4.5 

Stringent climate 
policies 

Decreased use of 
croplands 

CO2 emissions decline 
starting in 2040 

Strong reforestation 
programs 

Decreased use of 
grasslands 

Stable methane emissions 
 

Low RCP 2.6 

Ambitious GHG 
emissions reduction 
policies 
 

Declining use of oil 
CO2 emissions decline 
beginning in 2020 

World pop. of 9 billion 
Reduced methane 
emissions 

Croplands used for bio-
energy production 

Source: IPCC 2011 

 

                                                                                                                                             
that determines the fate of those emissions, and the resultant effect of greenhouse gas emissions on climate and 
human welfare. More specifically, the two defining characteristics of a climate change integrated assessment are 1) 
that it seeks to provide information of use to decision makers rather than merely advancing understanding for its own 
sake; and 2) that it brings together a broader set of areas, methods, styles of study, or degrees of certainty, than 
would typically characterize a study of the same issue within the bounds of a single research discipline.ó Center for 
International Earth Science Information Network, òThematic Guide to Integrated Assessment Modeling of Climate 
Changeó, accessed August 17, 2016, http://sedac.ciesin.columbia.edu/mva/iamcc.tg/TGHP.html     
26 IPCC, Climate Change 2014, 52 
27 EPA, òOverview of Greenhouse Gasesó, https://www.epa.gov/ghgemissions/overview-greenhouse-gases, 
accessed January 5, 2017  
28 The numbers assigned to the Relative Concentration Pathways refer to the amount of òradiative forcingó that would 
result from that emissions scenario. A higher amount of radiative forcing would cause more extreme changes in the 
climate sooner than a lower amount. See van Vuuren et al 2011 for details on RCPs. 
Detlef van Vuuren et al. òThe representative concentration pathways: an overview,ó Climatic Change 109 (2011): 5-
31. 

http://sedac.ciesin.columbia.edu/mva/iamcc.tg/TGHP.html
https://www.epa.gov/ghgemissions/overview-greenhouse-gases
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The estimated global GHG concentrations29 from the GHG emissions scenarios are fed into 

Global Climate Models, which are a complex mathematical representations of the reaction of the 

earthõs environment to various amounts and mixtures of GHGs over time. These models output a 

set of climate projections for each GHG scenario, including metrics such as increased temperature 

and precipitation (Figure 6). Essentially, the climate models answer the question òif human 

activities emit a certain amount of GHGs into the atmosphere over the coming decades, how will 

the global climate respond?ó 

Figure 6. How climate projections are calculated. 

 

Source: MAPC 

 

Climate projections based on the IPCC GHG emissions scenarios encompass changes across the 

globe, which means the geographic scale is very broad. A single set of temperature and 

precipitation projections may be available across all of New England, for example. This is the 

scale of projections available in the latest report from the IPCC and from the U.S. National 

Climate Assessment. This geographic scale masks a lot of variationñclimate conditions along the 

Boston Harbor may be a lot warmer and wetter than conditions in western Massachusetts, for 

example. Because of this local variation, scientists must then òdownscaleó projections to account for 

local variation.  

Developing a Regional Climate Change Scenario for the MAGIC Region  

Over the past decade, a lot of interest has developed in Massachusetts around preparing and 

planning for climate change. Four recent key efforts are: 

¶ Massachusetts Climate Change Adaptation Advisory Committee 

¶ Regional Climate Change Adaptation Strategy 

¶ City of Boston/Boston Research Advisory Group (BRAG) 

¶ City of Cambridge Climate Change Vulnerability Assessment (CCVA) 

Each of these efforts collected information, produced regional and local relevant climate change 

projections and data, and engaged public and private sector organizations.  

                                            
29 This is a simplification. The output of the Integrated Assessment Models is an amount of radiative forcing. 
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The following sections draw on these reports to describe climate change effects and vulnerabilities 

for the MAGIC region. Projected impacts are premised upon the emission scenario used for Boston 

and Cambridge and data for the Boston Metro region that includes the MAGIC region.30 Although 

the data and respective climate impact projections were created primarily for the Greater Boston 

Harbor area and may not be as localized as are desired for the region, this information and 

data is the best available for the MAGIC region, given existing resources. While some changes 

may affect Boston and Cambridge differently than MAGIC towns, precipitation will not vary 

greatly within a 30-40 mile radius and the information regarding relative changing temperature 

and precipitations conditions holds as a starting point.31 

Temperature  

Heat 

The average annual temperature (46ð50º) is expected to increase by 3-4º in the next 15 years 

and 6-9º in the decades leading up to the year 2100 (Table 4). While there is consensus about 

the temperature changes in the next few decades, the increase after 2030 is less clear, as the 

emission scenarios come more into play. For example, a higher emission scenario projects faster 

temperature rise while a low scenario could slow the warming trend. 

Temperature changes will vary on a seasonal basis (Table 4). Average winter temperature are 

predicted to generally not fall below freezing. Rather, they are projected to rise from a historic 

range of 23ð28ºF to 34ð42ºF by 2100.32 Summer temperatures will also rise from the current 

average of 69 ºF to a range of 70-84 ºF by 2100 Error! Reference source not found.). 

urthermore, the frost-free summer agricultural growing season is expected to lengthen in New 

England by the end of the century by as much as a month, which has implications for the 

agricultural sector in MAGIC.33  

Table 4. Boston Area projected increases in average temperature. 

 Baseline 

1961ð2010 

 

2010ð2030 

 

2035ð2064 

 

2070ð2100 

Annual Average 46ð50ºF 53ð54ºF ------ 56ð59ºF 

Winter Average (Dec., Jan., Feb.) 23ð28ºF 30ð33ºF 30 to 36ºF 34ð42ºF 

Summer Average (Jun., Jul., Aug.) 68ð69ºF 70ð72ºF 71ð76ºF 74ð84ºF 

Source: Climate Ready Boston, òThe Boston Research Advisory Group Report: Climate Change and Sea Level Rise Projections for 
Boston 

                                            
30 Two scenario ð a highest emissions scenario and a lower emissions scenario ð were used in the Boston and 
Cambridge in order to provide a range of likely scenarios for projected changes in temperature and precipitation. 
When a range is presented  
31 When any advances are made in the factors that contribute to the climate projections or downscaling, the resulting 
projections are affected. It is therefore very important to monitor new research and data as it is released. For 
example, the BRAG recommends revisiting projections every two years. 
32 Climate Ready Boston, òThe Boston Research Advisory Group Report: Climate Change and Sea Level Rise 
Projections for Boston,ó June 2016 
33 Under a high emissions scenario. National Climate Assessment 
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Figure 7. Boston Area projected increases in average summer temperatures 

 
Source: Climate Ready Boston, òThe Boston Research Advisory Group Report: Climate Change and Sea Level Rise Projections for 
Boston 

The rise in average temperature will be accompanied by an increase in the number of hot (Ó 

90ÜF) or extremely hot days (Ó 100ÜF). Currently, the Boston Metro region experiences roughly 

11 days at or above 90ºF each year. By the 2030s, this number may increase to 20ð40 days per 

year, which is currently normal for Virginia and North Carolina.34 By the 2070s, this number may 

increase to 25ð90 days per year, which is more common in parts of Georgia and Alabama 

today.35 Also, the Boston Metro region currently experiences roughly one day at or above 100 

degrees every year.36 By the 2030s, we may experience up five days above 100 ºF, and by the 

2070s, we may experience between up to 33 of these extremely hot days each summer. In 

addition to the data for the Boston Metro, data for Middlesex County seems to already be on a 

similar upward trend of experience high heat days over the past couple of decades (Figure 8). 

                                            
34 Southeast Regional Climate Center, òNumber of Days with Max Temperatures Equal to or Above 90ÜF for Selected 
Cities in the Southeast,ó accessed on August 19, 2016, https://www.sercc.com/climateinfo/historical/mean90.html 
35 Under RCP 4.5 conditions. City of Cambridge, Climate Change Vulnerability Assessment, (City of Cambridge, 2015), 
http://www.cambridgema.gov/CDD/Projects/Climate/climatechangeresilianceandadaptation.aspx cited in BRAG.  
36 Boston Indicators, òTrends in Climate Change, Metro Boston and New England,ó 
http://www.bostonindicators.org/indicators/environment-and-energy/5-4clean-energy-and-climate-stability/5-4-
1trends-in-climate-change-metro-boston, accessed March 25, 2017 

https://www.sercc.com/climateinfo/historical/mean90.html
http://www.cambridgema.gov/CDD/Projects/Climate/climatechangeresilianceandadaptation.aspx
http://www.bostonindicators.org/indicators/environment-and-energy/5-4clean-energy-and-climate-stability/5-4-1trends-in-climate-change-metro-boston
http://www.bostonindicators.org/indicators/environment-and-energy/5-4clean-energy-and-climate-stability/5-4-1trends-in-climate-change-metro-boston
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Figure 8. High Heat Days in Middlesex County 

 
Source: CDC WONDER Online Database37 

Compounding this issue is the heat island effect, which occurs when dark surfaces - particularly 

pavements and tar roofs - absorb heat during the hottest part of the day. This heat is later 

released throughout the evening and night, keeping the air temperature higher than it would be in 

a more rural area.38 Although the MAGIC Region is not particularly urbanized, the heat island 

effect will occur in any areas with increased impervious surfaces, such as large parking lots and 

                                            
37 National Climate Assessment - Extreme Heat Events: Heat Wave Days in May - September for years 1981-2010 
on CDC WONDER Online Database, released 2015. Accessed at http://wonder.cdc.gov/NCA-heatwavedays-
historic.html.  
38 EPA, òHeat Island Effect,ó accessed July 27, 2016, https://www.epa.gov/heat-islands  
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town center districts. The public health implications of the drastic increase in extreme heat days 

and of the heat island effect, will be described in later sections. 

The MAGIC region will also continue to face variabilities in temperature (hot and cold) under 

climate change conditions. For instance, the number of extreme heat days will string together into 

longer heat waves. Alternatively, cold snaps may not decrease in coming decades. The region 

may not see a decline in periods of extreme cold until 2100.39  

Precipitation 

Rainfall 

New England has already experienced a documented increase in both heavy rainfalls and 

flooding in recent decades.40 Projections indicate that in the coming decades the region can 

expect the amount of rainfall during large storm events to significantly increase (Table 5). As with 

the temperature projections, the change in emissions ð high being the status quo and low being the 

result of emissions reductions ð will impact the magnitude of the increase beyond 2030 (Error! 

eference source not found.). 

Figure 9. Precipitation Projections 

 
Source: Climate Ready Boston, òThe Boston Research Advisory Group Report: Climate Change and Sea Level Rise Projections for 
Boston 

Currently, a òlarge storm eventó is described within the stateõs stormwater standards as an amount 

of rainfall within a 24 hour period that is so large that it has only a 10 percent likelihood of 

occurring in a given year. In other words, we could expect a storm of this severity to occur roughly 

                                            
39 E. Kodra, K. Steinhaeuser, and A.R. Ganguly, òPersisting cold extremes under 21st-century warming scenarios.ó 
Geophysical Research Letters, 38, no.8 (2011), cited in BRAG, 31. 
40 Climate Ready Boston, òThe Boston Research Advisory Group Report: Climate Change and Sea Level Rise 
Projections for Boston,ó June 2016. 
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once every 10 years. A storm of this likelihood will drop 4.9 inches of rainfall based on historic 

data (Table 5). However, the frequency of these extreme precipitation events will increase, 

thereby shifting the ò10 year stormó to the one year (likely to occur each year). According to the 

Boston Research Advisory Group Report, by the 2030s, the ò10-year stormó is projected to drop 

5.6 inches of rainfall over the course of 24 hours, and by the 2070s, there will be 6.4 inches. 

Table 5. Precipitation during 24 hour storm events of varying return periods. 

 Baseline (1971-2000) 2015-2044 2055-2084 

10% (10yr) 4.9 in 5.6 in 6.4 in 

4% (25yr) 6.2 in 7.3 in 8.2 in 

1% (100yr) 8.9 in 10.2 in 11.7 in 

Source: City of Cambridge, òClimate Change Vulnerability Assessment,ó November 2015 

It should be noted that due to slight variations in land uses, topography, etc., the MAGIC region 

already receives slightly less rainfall per year than Boston.  According to data published by the 

Northeast Regional Climate Center,41 an expected large storm event in the MAGIC region is 

currently roughly 0.5 inches less than in coastal parts of the City of Boston.42 

Snowfall 

As winters become warmer, snow accumulation is expected to decline regionally. Total snow 

accumulation during a given winter is expected to drop an estimated 31percent to 48 percent by 

2100.43 This decline does not necessarily indicate an end to extreme weather events such as those 

occurring during the winter of 2014-2015. Based on current projections, it is possible that, even 

with warmer winters and less total snowfall, large snowstorms may continue due to complex 

interactions between climate change effects, temperature, and atmospheric moisture.44 

Drought 

Currently, no detailed projections for droughts are available for Boston or the surrounding region. 

However, larger-scale projections suggest that medium- and short-term droughts may increase, 

especially during summer and fall seasons. These droughts would be similar to what was 

experience in the region in the latter half of 2016.45 This will be exacerbated by predicted high 

temperatures, high evapotranspiration rates by vegetation, and a longer growing season. Since 

significant groundwater recharge occurs only during the spring and fall (when the ground is not 

frozen and the trees have leaves), the observed reduction in late summer and early fall storms 

may result in reduced recharge (NOAA, Northeast River Forecast Center). Unless significant new 

measures are taken to recharge stormwater, more intense precipitation will also reduce 

groundwater and aquifer recharge.  

                                            
41 The mission of the Northeast Regional Climate Center is to facilitate and enhance the collection, dissemination and 
use of climate data and information, as well as to monitor and assess climatic conditions and impacts in the twelve-
state, northeastern region of the United States. The center is based at Cornell University. 
42 Northeast Regional Climate Center, òExtreme precipitation in New York and New England: an interactive web tool 
for extreme precipitation analysis,ó accessed on July 6, 2016, http://precip.eas.cornell.edu/  
43 Climate Ready Boston, òThe Boston Research Advisory Group Report: Climate Change and Sea Level Rise 
Projections for Boston,ó June 2016 
44 Climate Ready Boston, òThe Boston Research Advisory Group Report: Climate Change and Sea Level Rise 
Projections for Boston,ó June 2016 
45 Climate Ready Boston, òThe Boston Research Advisory Group Report: Climate Change and Sea Level Rise 
Projections for Boston,ó June 2016 

http://precip.eas.cornell.edu/


  

Working Draft V2.0  28 
  

Riverine Flooding 

For the purposes of this assessment, the planning team is utilizing a definition of flood that stems 

from the Federal Emergency Management Agencyõs National Flood Insurance Program (NFIP) 

definition: A general or temporary condition, of partial or complete inundation, of one or more acres 

of typically dry land from overflow of inland waters or accumulation or runoff or mudflow from any 

source. 

To date, a methodology for determining the amount of expansion of riverine floodplains due to 

climate change has not been established for the Boston Metro or MAGIC region. MAPC has been 

working with academic and government partners to discuss potential methods, and this work will 

continue through 2016 and into 2017. Therefore, this level of analysis was not possible to 

complete for this project.  

Existing floodplain delineations are based on past precipitation patterns and flooding and can 

only suggest where future riverine flooding conditions could be projected. Riverine floodplain 

zones are determined during the development of Flood Insurance Rate Maps (FIRMs) by FEMA, 

for the purposes of the NFIP. This was last done for the Concord basin in 2014. Methodologies for 

the development of these zones include hydrologic studies to determine the amount of water 

flowing during precipitation events and hydraulic analyses to determine water surface elevations. 

Riverine flood zones include the following typologies (illustrated in Figure 10): 

 

¶ High Risk Areas: 

o Zone A: These are areas defined by FEMA as having òa 1% chance of flooding in any 

given year, and a 26% chance of flooding over the life of a 30Ȥyear mortgage.ó 

They further clarify that òbecause detailed analyses are not performed for such 

areas; no depths or base flood elevations are shown within these zones.ó  

o Zone AE (formerly A1ȤA30 Zones): These are Zone A floodplains where base flood 

elevations have been provided.  

o Other A Zones: 

Á AH: Areas with a 1% annual chance of shallow flooding, usually in the form of 

a pond, with an average depth ranging from one to three feet.  

Á AO: River or stream flood hazard areas, and areas with a 1% or greater 

chance of shallow flooding each year, usually in the form of sheet flow, with an 

average depth ranging from one to three feet.  

Á AR: Areas with a temporarily increased flood risk due to the building or 

restoration of a flood control system such as a levee or a dam. 

Á A99: Areas with a 1% annual chance of flooding that will be protected by a 

Federal flood control system where construction has reached specified legal 

requirements.  

¶ Moderate to Low Flood Risk Areas: 

o Zone X ð shaded (formerly Zone B): These areas have a 0.2% chance of flooding in 

any given year and usually are between the limits of the 100Ȥyear and 500Ȥyear 

floods. They are used to designate base floodplains of lesser hazards (e.g., areas 

protected by levees or shallow flooding areas). 
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o Zone X ð unshaded (formerly Zone C): usually depicted on FIRMs as above the 

500Ȥyear flood level, which may have ponding and local drainage problems that 

don't warrant a detailed study or designation as base floodplain. Zone X is the area 

determined to be outside the 500Ȥyear flood area. 

 

It should be noted that although Zone X is designated as low-moderate flood risk, FEMA 

recognizes that these areas are subject to flooding due to problems with stormwater 

infrastructure, and therefore òthe failure of a local drainage system creates areas of high flood 

risk within these rate zones.ó46 

  

                                            
46 US Federal Emergency Management Agency, National Flood Insurance Program. Answers to Questions about the 
National Flood Insurance Program. 
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Figure 10. Current Floodplains and areas of exposure 

 
















































































































































































































































































